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PostpartumIntervalIs InfluencedbyNutritionalEnvironmentandBiologicalType
Russell A. NugentIII,Thomas G. Jenkins, AndrewJ. Roberts,andJohn M. Klindt'
Introduction
Reproductionis a majorcomponentof productioneffi-
ciencyforacow-calfsystem.Failureofa cowtoconceive
is themostimportantfactorreducingnetcalfcrop. The
intervalfromparturitiontoestrus,or postpartuminterval,
greatlyinfluencesthechancesofa cowbecomingpregnant
duringa restrictedbreedingseason.Breedscandifferin
lengthofpostpartumintervalandfurther,postpartuminter-
valis influencedbynumerousenvironmentalf ctorsinclud-
ingnutritionalvalueof availablefeedstuffs.Inadequate
energyavailabilityincreasespostpartumintervalinsuckled
beefcows,butenergyrequirementsdifferamongbiological
types.Thelevelatwhichenergybeginsto limitreproduc-
tiveperformancemaynotbeconstantforallbiologicaltypes
ofcattle.Theobjectiveofthisstudywastotesttheeffects
ofbiologicaltypeanddailymetabolizableenergyavailability
onlengthofpostpartumintervalofmaturebeefcows.
Procedure
Mature,multiparouspurebredAngus,Braunvieh,
Charolais,Gelbvieh,Hereford,Limousin,Pinzgauer,Red
Poll,andSimmentalcowswererandomlyassignedwithin
breed(fourcowsperlevel,144totalfemales)tobefedfor4
yrateither130,170,210,or 250kcalof metabolizable
energyxbodyweight-.75perdayduringnonlactationalperi-
ods,withanincreaseinrationsizeof25%duringlactation.
The dietis outlinedinTable 1. Bodyconditionscores(1 =
verythinto9=veryfat)averagedoverbreedswereapprox-
imately1.5to3.5forcowsfedat130kcaland7.0to8.5for
cowsfedat250kcal.Theothertwoenergylevelsyielded
intermediateconditionscores.
Priortotreatment,cowsweregrazedonmaturesmooth
bromepasture,andthebodyweightof a cowatthetime
sheenteredthestudy(avgdayofgestation:210;range:
189-231)was usedto establishher individualration
throughouttheremainingtimeonthestudy.Averageageof
cowswas9 yr (range:5-13),andavgagedidnotdiffer
betweenutritionaltreatmentXbiologicaltypesubclasses.
Priorto thestudy,breedswereassignedtobiological
typesbasedongeneticpotentialformaturesize(growth)
anddailyyieldof milkat timeof peaklactation(milk).
Geneticpotentialsforgrowthandmilkweredetermined
fromprevioustudiesatMARC. Thefourbiologicaltypes
were: moderategeneticpotentialfor milkandgrowth
(Angus,Hereford,RedPoll),moderategeneticpotentialfor
milkandhighgeneticpotentialfor growth(Charolais,
Limousin),highpotentialformilkandmoderatepotentialfor
growth(Braunvieh,Pinzgauer),andhighgeneticpotential
formilkandgrowth(Gelbvieh,Simmental).
Cowsof thesamebreedandtreatmentwerehoused
togetherin760squareftopenfrontbarns.Individualfeeding
wasaccomplishedthroughuseofelectronicheadgates.Two
wkbeforetheexpectedearliestcalvingdate,allpregnant
cowsweretransferredtopastureforcalving.Cow-calfpairs
werereturnedtofeedingpensatapproximately2 wkafter
calving.Calveswereweanedatapproximately200daysof
age(rangewas175to225days).Priortostatisticalnalysis,
effectsofcalfdateofbirthwereremovedfromthedata.
'Nugent is a researchassociate and Jenkins is a researchanimal sci-
entist, Production Systems Research Unit, MARC; Roberts is a
research physiologist,ReproductionResearch Unit, MARC; Klindt is a
researchphysiologist,NutritionResearch Unit,MARC.
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In1991,the121(outof144)cowsthatcalvedwerebled
onceperwkstarting3wkpostpartum.Bloodsampleswere
collectedfor27wkpostpartumon31cowsandfor15wk
postpartumon90cows. Cowswerenotexposedtobulls
followingcalvingin 1991.Circulatingconcentrationf the
reproductivehormoneprogesteronewasthendetermined
fromeachbloodsamplebyradioimmunoassayprocedures.
Postpartumintervalwasdefinedasthenumberofwkfrom
parturitiontothebeginningofthefirstnormallengthluteal
phase(thefirstwkthatbaselineprogesteronepreceded2
wkofelevatedprogesterone).
Results
Biologicaltypeinteractedwithnutritionaltreatmentto
influencepostpartuminterval(Table2). Increasedenergy
availabilityendedtodecreasepostpartumintervalinallbio-
logicaltypes,butthemagnitudeofthedecreasedepended
uponbiologicaltype. The interactionbetweentypeand
nutritionallevelwas,therefore,notoneof rerankingbut
ratheroneofdifferencesamongtypesinmagnitudeof the
decreaseinpostpartumintervalfromthelowesto higher
energyavailabilitylevels.Averagedovertype,the130kcal
energyavailabilitylevelyieldedthelongestintervalfrom
calvingtoresumptionofcyclicityand210and250kcalthe
shortestinterval.
Biologicaltypeswitha highgeneticpotentialforgrowth
exhibitedthelongestpostpartumintervals,butalsoshowed
thegreatestpositiveresponsetoincreasedfeedavailability.
Averagedovertreatments,postpartumintervalswere
longestfor the moderatemilk,highgrowthtypeand were
intermediateand shorterfor high milk, high growthtype
cows. Further,increasingenergyfrom130kcalto 250kcal
decreasedpostpartumintervalthe mostfor the moderate
milk,highgrowthtype. Whenfeedavailabilitywas lowest,
highgeneticpotentialforpeakmilkyielddecreasedpostpar-
tumintervalby 39 dayswhenassociatedwithhighgrowth
potentialbut increasedthe intervalby 1 day for moderate
growthtypes.
Efficientproductiondictatesthatcalvingintervalsand
thuspostpartumintervalsbe relativelyshort. In thepresent
study,the lengthof thepostpartumintervalvariedbetween
cows thatwere fed for longperiodsat specifiedlevelsof
energyavailability. Decreases in postpartumintervalin
responseto increasingenergyavailabilitydependedupon
geneticpotentialforbothmaturesizeandlevelof peakmilk
yield. At the lowestlevelof energyavailability,biological
typeswiththe greatergeneticpotentialfor matureweight
exhibitedextendedpostpartumintervals.However,in types
withhighergeneticpotentialfor milkas wellas growththe
effectof lowenergyavailabilityon postpartumintervalwas
greatlyreduced.
Thus itappearedthatifdailyenergyavailabilitywas limit-
ing, breedsthatwerehistoricallyselectedfor largemature
size and growth (draftand beef) with no accompanied
selectionfor milk(e.g.,Charolais,Limousin)maypartitiona
greaterportionof theirenergyintaketowardsbasalmetabo-
lism,growth,and lactationbeforeany remainingnutrients
are usedforresumptionof estrouscycles. Conversely,his-
toricalselectionof a breedfor dual-purposeas a milk-beef
type(largematuresizeandhighmilkoutput,e.g.,Gelbvieh,
Simmental)mayhaveresultedina biologicaltypethatparti-
tionedrelativelymoreenergytowardsreproductionunder
conditions of limited energy availability and therefore
returnedto estrus earlier.
In cattle populations developed for meat and milk, timely
reproductive performance was apparently considered a
favorable attributeand presumably selection for milk output
was accompanied by direct or indirect selection for other
maternal characteristics as well (Le., age at puberty and
postpartuminterval). It should be noted that sampling could
have influenced results and conclusions should not be inter-
preted as being necessarily indicative of all cattle from the
breeds and biological types used.
Increased genetic merit for level of milk yield had a less
marked influence on the effect of energy restriction upon
postpartuminterval in types with a more moderate weight at
maturity. This observation was supported by previous work
that showed no difference in postpartum interval among
breed crosses with similar moderate mature size, but differ-
ent genetic potentialsfor milk production.
Effective production systems require the matching of
genetic potential for performance (output) to the environ-
ment. Breeds or breed-crosses used to generate and main-
tain a cow herd must be chosen to some degree for the
specific nutritionalenvironmentin which they will be produc-
ing. Differences among biological types for some compo-
nent(s) of reproductionappeared to be especially important
when energy availabilitywas restricted. Importantgenotype
environment interactions can influence reproductive poten-
tial and thus the efficiencyof a cow-calf productionsystem.
Table 1-Compositionofdietonadrymatterbasis
Groundalfalfa
Whole shelled corn
Corn silage
77.5%
17.5
5.0
-----------------------------------------------
Metabolizable energy
Crude protein
1.0Mcai/ib
16%
· kcalmetabolizablenergyx bodyweight..75duringnonlactationalperiods:energyavailabilitywas increasedby40 kcalduringlactation.
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Table 2 - MeanpostpartumIntervalby biologicaltypeandnutritionalenvironment
Dailyenergyavailability"
Average
by
Biologicaltype 130 170 210 250 type
Moderate growth -moderatemilk 88 83 46 59 69
High growth -moderate milk 146 69 58 66 85
Moderate growth -high milk 89 91 47 32 65
High growth -high milk 107 70 63 49 72
Average by energy availability 108 78 54 52 73
